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ABSTRACT 


This  report  covers  work  done  on  Contract  No.  NObsr-57448,  Index  No.  NE- 
091035  ST7,  at  The  University  of  Tennessee  during  the  month  of  June  1954. 

The  following  was  accomplished: 

1.  Work  was  begun  on  calculation  of  the  total  field  (J=  + Ejf  jfor  the  hori- 

zontal patterns  of  the  vertically  stacked  rhombic  antenna  arrays. 

2.  Preliminary  experimental  investigations  of  a rhombic  array  which  consists 
of  a number  of  rhombic  antennas  arranged  around  a circle,  each  antenna 
having  one  leg  common  to  the  adjacent  antenna,  have  been  made.  Experimental 
results  indicate  that  this  so-called  "closed  rosette"  array  of  rhombics  has 
characteristics  which  may  be  of  value  to  this  project. 

3.  Theoretical  and  experimental  radiation  patterns  of  the  circular  traveling 
wave  antenna  have  been  obtained  at  several  different  frequencies.  The  first 
draft  of  a detailed  report  on  the  circular  traveling  wave  antenna  has  been 
nearly  completed  and  is  being  edited  and  corrected. 


PART  I. 


Purpose 

This  project  involves  the  development  of  a high  frequency  steerable  antenna 

having  the  following  characteristics: 

1.  It  shall  be  operable  throughout  the  frequency  range  of  4 to  32  megacycles 
per  second. 

2.  It  shall  be  capable  of  four,  or  more,  simultaneous  transmissions  on 
different  frequencies,  and  at  different  azimuth  and  elevation  angles. 

3.  For  each  transmission,  it  shall  be  capable  of  being  directed  to  any  azimuth 
angle  and  to  any  elevation  angle  between  the  horizon  and  30°  above  the 
horizon. 


The  communication  system  shall  provide  reliable  24-hour  day-to-day  com- 
munication with  a 20-decibel  signal-to-noise  ratio.  The  ranges  to  be  covered 
are  from  approximately  500  nautical  miles  to  4000  nautical  miles. 

The  development  consists  of  two  phases: 

Phase  1.  Theoretical  and  experimental  studies. 

Phase  II.  Development  of  design  criteria. 
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Detailed  Factual  Data 


1.  Preliminary  experimental  investigations  have  been  made  of  the  "closed 
rosette"  antenna  shown  in  Fig.  1 Results  indicate  that  the  directional 
characteristics  of  one  antenna  in  this  array,  when  excited  alone,  are  not 
appreciably  different  from  the  directional  characteristics  of  a rhombic 
antenna  removed  from  nearby  antennas. 

If  six  antennas  are  used  in  a "closed  rosette"  array  of  rhombics,  fourteen 
supporting  poles  are  required  at  the  most.  On  the  other  hand,  if  six  rhombic 
antennas  are  used  in  an  ordinary  rosette,  twenty-four  supporting  poles  are 
required.  Thus,  at  least  ten  supporting  poles  are  eliminated  with  the 
"closed  rosette"  array.  Also,  the  "closed  rosette"  will  realize  a considerable 
saving  in  the  amount  of  acreage  required. 

2.  An  experimental  radiation  pattern  of  the  circular  traveling  wave  antenna 
has  been  obtained  at  a frequency  of  2800  me,  the  circumference  of  the  model 
antenna  a*  this  frequency  being  14  wave  lengths  This  pattern  indicates  that 
at  these  higher  frequencies,  at  which  the  circular  traveling  wave  antenna 
becomes  comparable  in  size  to  a good  rhombic  antenna,  the  radiation  charac- 
teristics of  the  single-ring  antenna  become  less  desirable  than  those  obtained 
at  the  lower  frequencies. 

Theoretical  radiation  patterns  are  being  obtained  for  several  different  values 
of  antenna  parameters.  Thus  far,  very  good  correlation  between  theoretical 
and  experimental  results  has  been  obtained  Calculation  of  the  radiation 
pattern  for  two  concentric  circular  traveling  wave  antennas  is  in  progress  to 
determine  if  this  configuration  will  produce  any  decided  improvement  in  the 
radiation  characteristics  over  those  of  a single  antenna. 

A preliminary  draft  of  the  report  on  the  circular  traveling  wave  antenna  is 
bein^  edited  and  corrected  This  report  will  contain  the  mathematical  analy- 
sis of  the  antenna  in  addition  to  the  experimental  techniques  used  to  construct, 
and  obtain  radiation  patterns  from,  a test  model  All  of  the  radiation  patterns, 
theoretical  and  experimental,  will  also  be  presented  in  this  report. 
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Conclusions 


None. 


PART  II 


Program  for  Next  Interval 

1.  Horizontal  patterns  for  stacked  rhombic  arrays  will  continue  to  be  calcu- 
lated for  both  the  phi -polarized  and  theta-polarized  components  of  the  radiated 
field. 

2.  Preparation  of  a detailed  report  on  the  circular  traveling  wave  antenna  will 
be  continued.  Radiation  patterns,  both  theoretical  and  experimental,  will  be 
obtained  at  various  frequencies,  and  in  addition  the  radiation  pattern  of  two 
concentric  antennas  will  be  further  investigated. 

3.  Work  will  proceed  on  angle-of-arrival  data. 
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